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This Procedia IUTAM volume contains the research papers from the IUTAM Symposium 
 held at University College Dublin, Ireland, during the week 2  6 
July 2012.  
The topic of Extreme Events is at the frontiers of research in mathematics, physics and engineering. Existing 
mathematical analogies and recent scientific discoveries indicate strong potential for interdisciplinary cross-
fertilisation in this topic. To date, this has only been exploited to a fraction of its full potential. The main aim of 
this IUTAM Symposium was to facilitate the required new links in the scientific community, between the areas 
of hydrodynamics, magnetohydrodynamics, superfluids, geophysics, nonlinear optics, and network dynamics, in 
order to spur new discoveries in all of these various fields.  
A total of 28 authors collaborated in the scientific papers presented here, all of the highest quality. A stringent 
peer-review process was applied, with two referees per paper and several rounds of revisions. The scope covered 
the subjects of singularities, large deviations, extreme value statistics, experiments & observations, numerical 
methods, nonlinear waves and coherent structures. The papers in this Procedia IUTAM volume provide the state 
of the art of the research in a variety of physical scenarios: turbulent hydrodynamic fluids 
(compressible/incompressible, viscous/ideal, boundary layers, pipe flow, atmosphere and oceans), magneto-
hydrodynamic fluids (with emphasis on topological aspects of relaxation), quantum fluids (turbulence 
experiments, vortex instabilities), plant growth (phyllotaxis), vapour-to-particle reaction zones, and nonlinear 
optics/nonlinear water waves (solitons and modulational instability). 
This Sympo
Bustamante (University College Dublin, Chairman), Amitava Bhattacharjee (Princeton University), Marc Brachet 
(CNRS & ENS Paris), Robert Kerr (University of Warwick), Alan Newell (University of Arizona), Brian 
Sawford (Monash University), Makoto Tsubota (Osaka City University) and Frédéric Dias (University College 
Dublin, CNRS & ENS Cachan, IUTAM Bureau Representative). The Committee
international standing of its members resulted in a successful Symposium that attracted leading world-class 
researchers. There were 57 registered participants from 12 countries: Australia, Brazil, Chile, Czech Republic, 
France, Germany, India, Ireland, Japan, Russian Federation, UK and USA. More than 78% of participants were 
from overseas, and 21% of participants were postgraduate students or postdoctoral researchers. 
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The photograph below (by Victor Tsepelin, one of the participants) was taken during the lunch break on the last 
day of the Symposium, and shows the unstoppable commitment of the participants even under the severe weather 
conditions that struck Dublin during the summer of 2012. The next photograph is a record of the well-deserved 
recognition to E. A. Kuznetsov, whose nonlinear soliton solution proposed in 1977 was found experimentally in 
2012 in optical fibers. (
on the last day of the Symposium.) 
 
The success of this IUTAM Symposium is evident in the high relevance of our papers to the topic of Extreme 
Events; the high level of participation in the scientific talks; the passion of the discussion sessions on finite-time 
singularities and the analogies/differences between classical and quantum turbulence; and the thought-provoking 
conclusions provided by the participants at the end of the Symposium. More information on the Symposium 
along with updates and future activities will be found at:   http://mathsci.ucd.ie/~miguel/Extreme_Events/ 
 
The invitation is to the reader to enjoy our papers and become part of this emerging network of scientists who 
value the enormous potential of interdisciplinary collaborations on Extreme Events. 
Fig. 1. From left to right, Miguel D. Bustamante, Frédéric Dias, 
John Dudley, Evgenii Kuznetsov and Vladimir Zakharov. This 
commemorates the well-
soliton, published in Sov. Phys. - Dokl. (Engl. Transl.) 22, 507 
(1977) and Doklady USSR (in Russian) 236, 575 (1977). This 
soliton solution was confirmed experimentally by Dudley, Dias 
and co-authors; see Nature Sci. Reports 2 463 (2012). See also 
the paper by Zakharov and Gelash, in this volume. 
Fig. 1. From left to right: Roxana Tiron, Laurent Chevillard, Rahul Pandit, Rachel Mulungye, Patrick Shipman, Brenda Quinn, John 
Dudley, John Methven, Cédric Villani, Robert Kerr, Evgenii Kuznetsov, Vladimir Zakharov, Gunnar Hornig, Alan Newell, LiWei Lin, 
Pavel Lushnikov, Anthony Yeates, Chuong Van Tran, Yi-Min Huang, Tobias Grafke, Miguel D. Bustamante, John D. Gibbon, Emiliano 
Renzi, Colm Connaughton, Michael Hayes, Joe Klewicki, David Pontin, Rossen Ivanov, Gregory Eyink, Giorgio Krstulovic, Marco La 
Mantia, Luke Blackbourn, Frédéric Dias, Jérémie Bec, Jason Laurie, Gregory Bewley, Carlo Barenghi, Hiroki Saito, Hayder Salman and 
Sarah Gallagher. Behind the camera: Victor Tsepelin. 
